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Establishment of loop-mediated isothermal amplification for rapid
detection of the exotic invasive weed Ambrosia L. in Xinjiang
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Abstract: [ Aim] This study aimed to develop a loop-mediated isothermal amplification (LAMP) technique for rapid, accurate,
and efficient identification of the invasive alien species ragweed (Ambrosia trifida 1..) and giant ragweed (A. artemisiifolia 1..) at
different growth stages using various plant parts. [ Method] SYBR Green I was used as an indicator to develop the LAMP method for
identifying exotic invasive weed at difficult-to-distinguish periods, such as seeds, seedling, and growth stages. [ Result] Specific
validation results showed that all LAMP products were positive ( white precipitation) in the ragweed and giant ragweed testing
groups, whereas all LAMP products pertaining to the other tested weeds were negative (transparent). Sensitivity test results revealed
that the minimum DNA detection threshold in the system was 107" ng « wL™", which was more sensitive than that revealed by con-
ventional polymerase chain reaction (PCR) techniques. [ Conclusion] Thus, the LAMP detection system established in this study
can provide effective technical support for the rapid detection of ragweed and giant ragweed samples.
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Table 1 Primer information used for LAMP detection

PFh Species

Y4 Primer group F|#IAFK Primer name

BIYF3 (5'-3") Sequence of primer (5'-3")

=M KEL AL trifida Atr-1 F3

ACTAACATGTTTACTTCCATTGT

B3 CCAATTTAGGTTTAATAGTACATCC
FIP CGGGATTCGCAAATCTTCCAGAGGTAATGTATTTGGGTTCAAAG
BIP GCGTATGTTAAAACTTTCGACGGTCAACAGGGGACGACCATA
LF ACGTAGAGCACGCAGGG
LB CCGCCTCACGGTATCCA

JKE A, artemisiifolia Aar-1 F3 AAGGATACTGATATCTTGGCA
B3 TGGGTAAGCTACATAAGCAATA
FIP TAGAAGATTCGGCAGCTACTGCTTCGAGTAACTCCTCAACC
BIP TACATGGACAACTGTATGGACCGCAGGAACAGGCTCAAGTC
LF TTCTTCAGGCGGAACTCCA
LB CCTTGATCGTTACAAAGGCC
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U - uL™" Glycerol-free, 2. 5 pL 10 x Primers ( 16
pwmol + L™ GF-FIP il GF-BIP 4% 4 uL,2 pmol - L™
GF-F3 11 GF-B3 4% 0.5 wL, 4 pmol - L™ Loop F/B
each £ 1 wL,ddH,0 14 pL) 1 1 wL Bk DNA , &5
KA BAKANE 25 pL, RBFRF 7E 65 ClHIkR K
WHRHIRE 1 h,80 CZAEME S min, fifi Bst DNA R4

K. B IMABIRYE R SYBR Green 1,455 21
AH S 2R (5 R B B G DU A B
22 Z=ZHMBEEMBKE LAMP £ 5 -GN
AR BT = 2 KR LAMP 514 An-
1 (GF-FIP .GF-BIP ,GF-F3 GF-B3 GF-LB GF-LF),
DU RN S w6t B, o = 4P K B G i 30 AR
FhFHIEAT LAMP 9734 2558 (B 1) R, A =2
IR = A L TTUE , A P SO, KR 3L X T
BI04 Ve, IR .

E1 =ZMHEFEE LAMP 560

Fig.1 LAMP specificity detection of A. trifida
AP B A Co AR 1~2:ddH, 05
3d; RN RH 5~ 6. KR, 7~ 8. 3L RE,
A Seed stage; B: Seedling stage; C: Growing period; 1-2: ddH,0;
3-4. A. trifida; 5-6: A. artemisiifolia; 7-8: Artemisia argyi.
i A WF 58 7T B9 K % LAMP 51 ) Aar-1
( GF-FIP , GF-BIP , GF-F3, GF-B3, GF-LB, GF-LF) ,
DA =2 R RN S A X BR 6E KR 2 L AR
) Bl T LAMP 908 25 2R (1 2) o, A
JRE A FLETTRE , A BAVE RO, = 2 KB
X RERITE " A A A ULTE, A BAYE RO, LA 2SR
1% LAMP 5| W) BAT Bm ke 4
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2 FRE LAMP 531540
Fig.2 LAMP specificity detection of A. artemisiifolia
AR B AR G A K5 1~2:ddH, 0
3~4: KR 5~ 6 R KE 7~ 8. S H,
A Seed stage; B: Seedling stage; C: Growing period; 1-2; ddH,0;
3-4. A. artemisiifolia; 56 A. trifida; 7-8; Artemisia argyi.
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PR = 2 KRR R L [ 241 DNA $2 U ik 5
FREERGI Ty A ORI Kk 7 = 24 KR
STHRISUE, $EE R K E L 20 DNA | 5400
FERE TT DU 2 B A L R 41 DNA ¥R R 127.5
ng - wL™' ¥ DNA ¥R EE LA 100 ng - wL™', 54T
10 546 BB AR 4T LAMP 473 553 LAMP
AR REE, N LAMP 4558 (K 3) nfIE
H DNA ¥R R 107 ng - pL™" PATF A SE 56 40 2 g
TG, DNA R EEN 107" ng - pL™' KDL 1)
SIS NIRRT (0 e ek, 2 LAMP 5|9 i ik
FREE A 10" ng » uL™',
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Fig.3 LAMP sensitivity detection of A. trifoliata
128 HXHR 2~ 14439125 DNA ¥ 100,10,107' (1072.,107% 107,107 .107° 1077 107 107 107 "H1 107" ng - pL™',
1. Blank control; 2—14: DNA concentrations of 100, 10, 107", 1072, 107>, 107*, 107, 10™°, 1077, 107%,

107, 107 and 107" ng - pL7!,
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TR AIN (Y 7 5 B R A (2019 ) ST Y USSR pR
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